Kinetics of ubiquinol-1-cytochrome c reductase in bovine heart mitochondria and submitochondrial particles.
A kinetic study on ubiquinol-cytochrome c reductase (EC 1.10.2.2) has been undertaken either in situ in KCN-inhibited mitochondria and submitochondrial particles, or in the isolated cytochrome b-c1 complex using ubiquinol-1 and exogenous cytochrome c as substrates. The steady-state two-substrate kinetics of the reductase appears to follow a general sequential mechanism, allowing calculation of a Km for ubiquinol-1 of 13.4 microM in mitochondria and of 24.6 microM in the isolated cytochrome b-c1 complex. At low concentrations of cytochrome c, however, the titrations as a function of quinol concentration appear biphasic both in mitochondria and in submitochondrial particles containing trapped cytochrome c inside the vesicle space, fitting two apparent Km values for ubiquinol-1. Relatively high antimycin-sensitive rates of ubiquinol-1-cytochrome c reductase have been found in submitochondrial particles: both the Vmax and the Km for ubiquinol-1 are, however, affected by the overall orientation of the particle preparation, i.e., by the reactivity of cytochrome c with its proper site. The turnover numbers corrected for particle orientation with respect to cytochrome c interaction are at least 2-fold higher in submitochondrial particles than in mitochondria. This is particularly evident using inside-out particles containing trapped cytochrome c in the vesicle space (and therefore reacting with its physiological site). A diffusion step for the quinol substrate appears to be rate limiting in mitochondria and can be removed by addition of deoxycholate, suggesting that the oxidation site of ubiquinol may be more exposed to the matrix side of the inner mitochondrial membrane.